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FIGURE 34. A configuration space of
two dimensions can represent the positions
of strings that run from the floor to loca-
tions on the left edge of the wall.

the dots in order we draw the polygon. In our sculpture story the basic
elements are not points but segments: by forming the sequence of string
segments, we re-create the wall sculpture.

If we increase the dimensionality of the configuration space, we can
allow the bottom of the string to be placed anywhere on the floor, with
the top still somewhere on the left edge of the wall. We still need one
number for the height, but now the record will have to include two num-
bers for the floor coordinates. The collection of segments would then
be three-dimensional, yielding greater possibilities of more interesting
sculptures.

By allowing the strings to start anywhere on the vertical wall and
end up anywhere on the floor, we would have a realization of a four-
dimensional system. Simple algebra would then enable one to predict,
for example, whether or not two strings are going to intersect. When we
are laying strings along a wall, it is commonplace for them to intersect.
Such intersections are rare if we are in a three-dimensional collection
and rarer still for the four-dimensional system of segments in space.
It is also interesting to look for configurations of segments that cor-
respond to familiar configurations in ordinary space. What collection
of segments in a two-dimensional configuration space corresponds to a
line joining two points? What segments in a three-dimensional collec-
tion correspond to a coordinate plane in three-space? Questions such
as these can yield striking and unpredictable visual effects in the string
sculpture.

The dimensionality of a configuration space becomes especially im-
portant when we consider dynamic problems. When a point is moving
on a line, we can describe its state at any given time by giving two num-
bers, one for its position and a second for its velocity. The state space
is therefore two-dimensional, and a point moving according to a given
physical law, like a ball bobbing up and down on a spring, will describe
a curve in that state space. Similarly a point moving in a circle, like a